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(57) [5fft] 

[Bfi] f£*OS n-A g^>^#ftO«n£#14£ 

[fllft] ffc*ti\ ZnirSn-Ag^CiSJDt^: 

*Lfc 0 %<Otztb, *§kmii* (Sn-A 
g-Zn) *0*ft^>y#fl.|:Bt4o i^i*SM> 

< t <> 8 0 Si %) O S n <h , 0 . 1-10 
(0. 1-1014.0. 1 BLfcl 0 JUT O 

>^*tfl-UJt^<r^«r< t 4 1 0%. 5|o5R«5 54K (U 
TS) S[F/tfctt*7*7 M¥tt»K (YS) 

%OZn> 3. 5%<7)A g t 9 5. 5%OS nt^ e 



Sn-S. (96. 6KS n -3 . 5«Aff) MOZnW 
12 , . ' 




Of* (in./tn.) 
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[8f#Jll] 0. 2 JELL 6. Oi-J.T<75Sfi%OZ n t 
1 fiUb 6 JiTOii% co A g £ , & *) S n h i 4 £ 

[W*JI2] 0. 5tt±3ttTOH%OZnk, 
2tt±5WTOlfi%<OAgt, SWSn*f>i;4: 

[H*«3] l*4%cOZnt, 

3. 5Sfi%cOAg fSO^S n^ib^^dtr^M 
[»*«4] 0. 2£l±6. 0JiJ.TcOS*%coZ n 

l.'0£H±6.. 0ii).Tom*%c0A g 

0. 2tt±6. 0WTCO**%cO I n ?Sl9* f S 
b & i> Z t t -T £ fefe/ n > «.„ 

[»*J15] 0. 2J-2JLL6. 0 tl>T«OSJI%COZ n 

1. 0&±6. 0WT<0lt%<OAgt, 
0. 2fll±6. 0WTOlf%OInt, 

0. 2J^_h6. 0 WT«OSi%«OB i £ , JS^S n 20 

<b & * z t * ft®, t -r <& n > ^ft. 

[0 0 0 1 ] 

*o 

[0 0 0 2] 

[fie*ottffif] /\>jr#>7'<( >^(±, #<coi*« 
0!) x. tf^SffcHeSStii t-^F & -fc x T*£> & 0 
3l£Sfcj£<ttfrix£^>^##J4i3*-ic> < Pb-S n 
^H-g-^ffc^Oo Ltf»U $& (Pb) co*14<0/ci6, 50 

[0 0 0 3] 

[#&9§;6 J J5?;teL4 T t1-*«Hl «-« (Sn-Ag) 
*Ji^£3&*&&0*t#&^>^i*#tNfc.& (W. B. Hanmps 
hire. Electronic Materials Handbook Vol.1, Pachagi 
ng, ASM Internat ional , Meta Is Park, OH, 1989, p. 633 

fl!lx.(4, *^5c*5ett* f »*$K4lc.ffl»c+«-4:^ 'J - 
7W)t£#oTV>&V>& £cO^* ;$*$>*<, -7^?dx1/ 40 

«AOfMttt*&ttK4Kff -T Z o Bf£(4* & Pp^S 
4 rt*, $f£fl«> ? U - -/IC J; * W< - -9* ^ y 7-£O^H^ 
C4 <K *y^fA<0«Sa*|:i4C £ tPJIST* 
-1> 0 *<Otctb, f&JfcOS n-Ag^>^"##C0ffi^-&# 

[0 0 0 4 ] 

lIMI fc*S>O^S] Us* (4, Zn£Sn-A 

g &£izmn-t & ztiz±t)^> rtmnmimftfttf so 
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(Sn-Ag-zn) m<r>*m^> y#mzn 

■fix, z<Dmte's>y#fte>titfrit, ^^<tt501 
S% (-Htt«»C^«f< £fc 8 0Sg%) C0Sn£, 0. 
1-1011% (0. 1-10(4, 0. lJSLtlOttT 
«r«"*1-S) OAgt, #$&&£OZ n CixtC 

4 19 s |ZnA>yMi:it'<t^< £ i> l o%, 51 

o3R»>5*« (UTS) m?/ttz\$*7*L v 
(YS) *±ifZZ t7> s T-§^ 0 *fflttfc*ifcei£ L 

T, -?-c0j|&J&l4 1 %<OZ n, 3. 5%C0Ag£9 5. 5 

%C0S ntiii. 
[0 0 0 5] Zn^rSn-Ag<?)2 x^^lCSiDfS i 

7^:14, ZnOj^iPUih, -teStl^l4H^L^^&cO* 

c»^:14oa g 3 s nowaiwts^-LT, ^>y<r>m 

[0 0 0 6] 

[HUM] *«9il±, Sn-Ag-Zn*«)*Sft/»y 

<5fc#S<tfc. C10^<7)5fc#$^fe3iSl4, (Z 
n ) OjgjjptZigH L, Zn * 5 ^— igiaftjy^ > ^* 

[0 0 0 7] ^T-<4, Z n J4»ftttU«|*-C3Bv»fc 
*t>, ^v^^cOi^iD^c: LT»ltettrv»S (W. B. 
Hanmpshire, Electronic Materials Handbook Vol. 1, P 
achaging, ASM International, Metals Park, OH, 198 
9, p.639*#BB<75Ct) „ ^-intlijltc, ZnJSn- 

Ag%<r)&&izmiia-tz> z t (4, JSftcit-T^^Sttco 
K*=5:iei)DU»4M'b^^o/jo i 0^-^0^*14, v.^ 

L ?t - t Ujg@-r -5 t #x <b it.* o 
[0 0 0 8] -JftfltJtCJi, tR^ftVfffitt^Mfiil-C^- 

isc h 'J ••■> 9 *m--9tifctb^> ya?£it&titzmwt 

P b-S nn>y#ft(|>offlli««;fiWtt4. 

«B!j?^)Sl4f&T1-*o -e-oss(4, a*ftsnfcw* 

*o 

[0 0 0 9] S*DC0 4oi:, S n (Ciilt* A gCOSigpi 
(4, to$IJKT-** 0 -?-cO^*Sn-3. 5% (SS) A 
g* B B B ^ (3. 5%Ag t7%l9* f S 
lCfclt*-r^T<0Agl4, A gs S ncO^JRMfflti^-t 
Ltffftfi. i/t, Sn-3. 5%Ag^-#l4, #fffl 
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^£Ui3tt4&JKI«ffiOJiMH4, — ftWUffiSTc***: 
[0 0 10] £^(4. Z nS:S n-Ag^^Jni"* 

[0 0 11] Sn-Ag-Zn^tO^ioaiLv^ 
fifctt. Ag{4, 0. 1 -1 0%<7)$EBI*|-C\ ifrt L< 
(4, 1-6%T% ^dtiKli, 2-5%?«tk 
Zn(4, 0. 1-1 0%T% *?£L<I4, 0. 2-6% 
t\ SP>Uff4L<tt.. 0. 5-3%-?£>*K £|0<43E 

— fc>h (wt%) -C*& 0 £IT-C(4%«4, #UBr<bi 
^R!K S* (wt) %^t:P*1-^ 0 20 
[0 0 12] 4fc, fftno^tt, B U ifciil 
n N iJj:^(0ifiJS:^tLTtJ:v» o iix^oaSJO* 
0*f i Lvvft(4, B i (4, 0 . 2-10 %T\ 45P£ L < 
(4. 0. 5-6%®Hl*IT% In (4, 0. 2-10% 
T% *fi L < (4, 0. 5-6 %-Cab^o B i ttzit I n 

0^#H(4, Cu££l4Au£#trCt fcT^T-&& 0 
- ft <b 4j6Jpi-4 £ 1 I4»K * *r±W £ , 

ym&Zix&^&gmomixfe ( wetting behavio 
r ) *aSt4/:ftr-*S 0 Clft<b<9£JRco*FS Lv^iS 50 
ing(4, C u (4. 0 . 2-10 %T% 4J i L < <4. 0 . 
5-6 A u (4, 0 . 2-10%. tft L < 

(4, 0. 5 - 6%<0*eHI*J-C£>& 0 ttO^JRSr^iigJn 

[0 0 13] ^fSWO^^itH^^&jDt^tt-CJBftS 

il/nD7tl/y^t, CVD^PVD, &&^l4p£ 
[0014] J: »9 

(4, '{&%<Djjmz£ V) U-V*^> V&£Zi$ts%oSh<?>m: 
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[0015] Xfftffl 1 

Sn-3. 5%Ag (3. 5 % A g I) tf*S n <T> 2 3c 
9 9. 9 9 9 9%OS*JS) *<bffl«?*Lfc 0 Z<D 
1 4mmt7;^>?|^W B 38fz- 

5:3. 7mmOlSCIfl)[l) 7 .)V =r>^H^ + "C 3 

fitzuy K**0»MttniLT, 0. 5f>iP (1 
2. 25mm) 69^- vg £ i 0 . 12 0^f>f (2. 
9 4 mm) 60^- v'fltgOSIoS Ij aKR«fflOWR)t 
<:3BJ*Lfco fi*U4Jlt*3|o»l)iaj»4, 3. 33X 
1 W2StlT^i/:o CCO^O. 2 

%*7±y hmtt&gt (YS) li, ft7 5 0 0 psi 

(5 4 0 Kg/cm 2 ) T% Slo£Rl9?£K (UTS) (4 
*tJ 8 0 0 0 p s i (5 7 6 Kg/cm 2 ) t\ 

[0016] 2 

Sn-3. 5%Ag-l. 0%Zn (3. 5%Agt 
1. 0%Znt»9* f SnO37C^iT'*^) tt, 5lo 

J: OWRLfc, YSIiftl 0 0 0 0 ps i 

(7 2 0 Kg/ cm 2 ) T\ UT Sliftl 2 0 0 0 p s 

1 (8 6 4 Kg/ cm 2 ) T\ #^314^3 5 %T\ Z 
O^#c0itl**(4^2 1 5 < C'C*o^o 

[0017] n$km 3 

9 1. 5 % S n - 3 . 5 % A g - 1 % Z n - 4 % B i <0 

0««fi?;iRFttli, YS(4ft9500psi (6 8 4 Kg 
/cm 2 ) T% UT S^l 1500psi (108K 
g/cm 2 ) T% «*#W r *3»*»4 1%T% ftlfejAttto 

2 0 5t^a/: 0 
[0018] 4 

87. 5%Sn-3. 5 % A g - 1 % Z n - 8 % B i <£> 

/Co *0»»jft(4ftl 9 8t;f*ofco 
[0019] 5 

9 1. 5%Sn~3. 5%A g- 1 %Z n - 4 % I nO 

Ho *^«Bt*J4ft2 0 5mofc 0 
[0 0 2 0] SIMM 6 

87. 5%Sn-3. 5 % A g - 1 % Z n - 4 % B i - 
4%I nOaft^^IU UttMl 
"CWLfco -tO»»^r4. mi 9 7 < C-C*o^o 

[0021] ys cuts ti$vikmz#iv>mm<7>&£ 

C0^tffo/: 0 8lOA>^9 6, 5 % S n - 
3. 5%Ag, *2^»^i^96%Sn-3. 5 
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5 

%Ag-0. 5%Zn, ^30^>y#M95. 5% 
Sn-3. 5%Ag-l%Zn, |4^/^|#9 
4. 5%Sn-3. 5%Ag-2%Znt : iJ„ 4tt« 

frfi-zfimi IZtjOTo i-^<7>3tt«^=7c^ (0. 
5%Zn, 1. 0%Zru 2. 0%Zn) (±0. 2%* 

y -t y h # wfc a t # i^ajK a & A s ft z t am 
2frbfrfr2> 0 mi>?k&21xtzteBE<Di><7m^ l%Zn 
^-i-tr^>^^0*^r*, ~7C<09 6. 5%Sn- 
3. 5%Z n©M>^om 0 4^4 8%at? 70 

n<r>mmt>mmmmm£&mztiz mini, o. 

1 %Z n<0?SJDWtL, 1 0%co5fc||) o *&WV>^> 
rmmmtkli, St*.4-CO#y f -C«Ut1-4i:, 9 6. 
5%Sn-3. 5%Ag<7>-x^O-f-HCJt^LT, 

5 loaijgnftjiffiaatlFS fur 

[0 0 2 2] l^MiStSfli, 96. 5 % S n - 
3. 5%AgcD-7C£-# (ZniU tZnmti 

»<±S n*Bt\ W«.V>8P«-|±A g3 SniOtlMT 
:096. 5%Sn-3. 5%AgC0~7C^-^ 
(I3t4) !±Jt«!tt^iSj-<OHfMK«i!B«att^i-. 
HmcjS^T, jz&tem^ftL^ltS nf> K^-f ? (d 
endrrites ) t\ C<0^<7)2 0 - 3 0 %<0flMfffl5#£ 

[0 0 2 3J 9 5. 5%Sn-3. 5%Ag-l%Zn 

(tt3/imES) OftttlFf- (AgsSn) 50 
EDXA (i*^-$Hiax)aMS#f energy dispersi 
ve x-ray analysis) <7)^0|?B#|*|T-J±, Znlilg 
ffil*3K««£<«-»LT^«o :«lil:Lt, ZntiA 
g3 S nMcOillTSfi^-.I^T'spheroidizing t refining 

[ 0 0 2 4 J Z n jrfr&a&feSigriHH-. (di 

fferential scanning ca lor i met ry) tCfcixli", 9 6. 
5 % S n - 3 . 5 % A g O* B B B ^<0j§i«.*T-** 2 2 
l'CUJt^cLT, }§i»*(±^T* t -&o 0. 5%Zn, 40 
1 % Z n , 2 % Z n 4 #fi Hjfttt, 9 

6. 5%Sn-3. 5% A gff)^rivX t) 1-2*0, 
4 *C, 4 *C t -e-it-f fLT* r 4 o C it <b OigjR&AnFri 1 * 

40PB-60S nO^^tCttU 1 8 3t:£#ii 
-$Z> LVi- i L^z t-Q*>h) o JSi§».£li?as^gB&iS 




#M¥6 - 2 3 8 4 7 9 
6 

Sn-Ag-Zn £flS£0!) 4-6 \zmt X 

[0 0 2 5 J @<t2 7cS n-AgA>^i^f(?)!|f 
Bflfl**^ < , * # iitttoA g3 s n flHMEFC 
ioT, ifirf L<&t> 0 Z n Z<r>ffii%Sifci£<n 

mffl2^£t)mw®.z<?>mmi:!&&:i-z>zti>x-&z> e 

[0 0 2 6] fiiMftlJjgLSrft d t, awK^&tr/ifc 

•J - 7&ig7>*n± L^tv>of, /> > y&&*<7)iEm& 

L> &%.1t1r2>ZtX'$>2>o *»liSn-Ag^i 

[0 0 2 7] ®7(ift*0-7C'&&i:*«iPiO=7C-fr& 
fcOEE**y-7£iBO** 1 2 5*CJ^TT, 1000 
PS i (7 2 0Kg/cm 2 ) Iks i) EJO*ftT 

co^fto (0Ox.if, o. 1%) t-i?h, >) -y'ftiti: 

[0 0 2 8] fi£3fcOJjS;3-U Z n fcSSiir*-* £ t !i, @# 

J: 19, ^>^<0jffi;}Xtt (wetting) JlCCu, Znifc 
(±A l-S-**Bp»c*=H-4«#144ratA-t4 0 
[0 0 2 9] 

[HI] Z n <0}35#D(- iiSn-3. 5wt%»A>y 
W&14^fJS££i-[3T% 1KSI ( k s i ) (4 7 2 K 
g/c m 2 <7)^^(;*>-5.o 02 l:ov>t^if*4 0 

112] S n-Ag-Z n-g-^<7)^*fi D «j#14t Zntt 

[13] {JE*fe#f I- USn-3. 5 % A g <k&<r>WW 
l® 4 ] mmmr. iJSn-3. 5%Ag #&<0»« 
[15) Sn-3. 5%A g- 1 %Z n -&#<73^ > 7';u 
[0 6] Sn-3. 5%Ag-l%Zn-&tOt>7> 
[17] Sn-3. 5%Ag^ttSn-3. 5%Ag 

- 1 %z n£$Lk<r>? 'j - ymznit&o 
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